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far, therefore, as our experience goes, anthracite coal for fuel is not so 
destructive to fire boxes and flues as has been generally argued and sup- 
posed.. We wear out about two sets of grate bars in the season's use of 
an engine. 

" Jls to the Character of the Road.~In starting from the Lehigh at 
Penn Haven, we had, while using a part of the Beaver Meadow road, an 
ascending grade averaging 80 feet per mile for 5 miles ; then 140 feet 
per mile tbr 1~- miles ; then 60 feet for 3,~ miles, and then a grade of 12 
feet per mile for 3,~ miles, to the intersection of the various branches 
leading to the mines. In descending, as you will perceive, mostly by 
gravity, the coal fire remained entirely inactive, having no artificial dralt 
by fans or otherwise, except that caused by the exhaust steam; while in 
ascending with a load of empty cars, equal to the whole power of the en- 
gine, the fire to g.ei!erate the necessary steam must be stimulated to the 
most intense actlwty; thus making, apparently, a far more unfavorable 
state of things for the use of coal than on a road where the grades are 
more uniform, and in consequence, the fire acted upon by a more uni- 
form draft. 

" I  am aware that it has been said that coal might do for short roads, 
but that on long roads the continuous intense action of the heat would 
destroy the fire box and flues. 

"Now,  it strikes me as absurd to suppose that on a road of any length 
a fire need be made more intensely hot, or that any part of the boiler 
could be more heated, than is necessary to drive an engine and full train 
up ten miles of such grades as are specified above, or that a continuous 
equable heat for eight or ten hours can be worse than continuing the 
same heat for an hour, then a moderate fire for an hour, and so on alter- 
nately, with the consequent expansion and contraction, and this continued 
day afeer day for eight months annually during 15 years. 

" I  have entered into this subject, perhaps, to a somewhat tedious length, 
my object being to satisfy )'ourself and others, that anthracite coal has 
been used successfully for a series of years in this region as fuel for loco- 
motive engines not d~flbring materially ~'om the ordinary mode of con- 
struction." 

For the Journal of the Franklin Institute. 

Furnaces of Locomotlve Boilers. By ZE~II, CoL~vn~. 

In accordance with the principles explained in my article on the above 
subiect , as published in the Journal for March, I have designed a boiler 
of tiectfllar tbrm, with a view to its introduction upon an important line 
of rbad, largely occupied in carrying anthracite coal. The object is that 
of burning anthracite as a fuel. It is well known to have been the effbrt 
of all the parties, who have thus far attempted the adaptation of anthra- 
cite to locomotives, to attain to the largest practicable extent of grate 
surface. The objects sought in enlarging the grate are, to diffuse the ac- 
tion of the draft upon a larger surface of burning coal, thereby lessening 
the intensity of the fire at any one point ; and also, by the same means, 
to lessen, the destructive action of the intense heat upon the sides of the 
furnace. These objects have been generally appreciated as legitimate 
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grounds for enlarging the grate, and I have ttierefore designed my b o ~  
with reference to their attainment. 

q'he boiler referred to has its furnace (rectangular in ~olan,)placed en., 
tirely behind and clear of the driving wheels, l'he walls of thefire~ 
box, instead of descending perpendicularly from the barrel of the boiler, 
are inclined outwards sufficiently to give a width of grate as much as t h e  
objects contiguous to the track will permit. In the ease under notiee~: 
the grate~ for a gauge of six feet~ is nine feet and six inches in width, t k  
water bridge, however, of three or tbur inches width, would probably b~ 
run across tile furnace in the direction of the length of the engine. Wit~ 
a length~ fore and aft, of four feet, which would be extremely convenient 
kbr firing, this would allow of 37 square feet of grate area~ nearly 50 per 
cent. more than in the Baltimore built engines. 

As this form of furnace requires to be wholly behind the fire box, i t  
might throw the engine considerably out of balance, unless properly 
lengthened towards the forward end. 'ro lengthen the boiler, however~ 
would increase the flqetion surface, and consequently the back pressure, 
in the tubes, thereby requiring an increased action of the blast. But b y  
suitably enlarging the diameter of the tubes, the absolute flue opening is 
not only made greater, but is made much greater in proportion to the 
friction surface. In the boiler under notice, with a diameter of 51 inches, 
there are to be 109 tubes, 3 inches in diameter and 16 feet long. The 
heating surface will theretbre stand as follows : 

1 3 7 0  s q u a r c  feet  t u b e  su r f ace .  
103¼ " " f i re-box " 

37  " ~' g r a t e  " 

This gives one square foot of grate to every 40 feet of heating surface~ 
As the furnace is very shallow, the heat generated on the grate is re- 

ceived directly upon the crown sheet, from whence it is communicated 
to the water with less injury, to the furnace than if acting upon adeep  
side sheet. ' 

Some general notes of the engine may be interesting. It is expected 
to take a toad of 300 tons up a grade of 75 feet rise per mile; hence it is 
planned for considerable power, inasmuch, also, as the superstructure of 
the road is of a rail weighing 75 pounds per yard~ upon sleepers only 18 
inches between eentres, it has been determined to place the entire weight 
of the engine on but six wheels. The dimensions are, therefore, as ibl.. 
lows: 

Cylinders 20 inches diameter; 24 inches stroke ; six drivers, 48 inches 
in diameter; wheels 1"2 feet between extreme eentres ; centres of cylin- 
ders (across engine) 8 feet 2 inches apart ; boiler 51 inches interior di~ 
ameter, c6ntaining 109 tubes, 3 inches in diameter, and 16 feetlong ; 
furnace 4 feet long, 9 feet 6 incbes wide, 3 feet 10 inches deep at (entre, 
12 inches deep at sides ; steara ports 14 by 1~ inches ; valves of my ira, 
proved kind, giving a double admission and a double exhaust of steam. 
Whole weight of engine in running order, estimated at 70,000 pounds. 

I am induced to hope, from theadoption of a form of boiler such as I 
escnbed for imnroved results in burning anthracite coal. By my have d " , . . 

arrangement, the whole fire is under the reach of the fireman s shovel, 
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"while the entire surface of the grate is nearer the tube openings than by 
any other plan. Every one engaged in constructing locomotives, will 
admit that there has been a greater tendency, and, indeed, a greater op- 
portunity~ to increase the tube surface than the grate area of locomotive 
boilers. The difficulty of burning coal upon a small grate has led to its 
enlargement by longhudinal extension, so that grates of seven feet length 
are now quite common upon locomotives burning coal. The '~'idth of 
such grates is, however, but three and a half feet, and there is no chance 
for firing, except on the top, through which the coal is dumped in a stack 
upon the grate. It is very difficult to keep the grates free from cinder, 
where they are of such length, and consequently they are more apt to be- 
come burnt out. 

I shoukl propose that in all locomotive boilers, the lower and side tubes 
be from ~ to ~- inch larger than the others. The draft is strongest at the 
centre and top of the body of tubes ; hence, if the outer and lower tubes 
are of greater size than the others, more heat will be taken up in them~ 
as the draft will be made easier. 

I find that a reaction in regard to the size of tubes is going on in lo- 
comotive building. All of the most successful builders are adopting 2 
inch, and in some cases 2~-, and even 21 inch tubes, in place of 1~c inch 
tubes, which have been generally used tbrsome years past. Even with 
a diminished surhee, consequent upon increased diameter, the ability 
of the boiler to make steam under a given strength of blast, is found to 
be mcrea.ed, lhe grounds upon which tMs increase has been made, 
were amply stated in the Journal for March. 

Electric IMu.ctlon--JTssociated Cases of Current and Static Effects. By 
Professor FAXADAY.* 

Professor Faraday began the season as usual, this place of honor be- 
ing now generally conceded to him; and upon his favorite subjeet~ it is 
no wonder that a very numerous asseinbly came to hear him descant 
upon "Electric Induction--Associated Cases of Current and Static Ef- 
fects." It is very singular to notice how new arrangements of well 
known substances and instrumen:s generate new classes of facts; and it 
is still more remarkable how the scientific observer stands ready on the 
watch to catch hold of such facts, and make the most of them. The 
land electric telegraph was one thing. It turns out that the submarine 
telegraph is another, just as a plain copper wire passing through the air 
is productive of certain phenomena when subjected to electric influence, 
while such a wire coated with gutta percha exhibits still more extraordi- 
nary phenomena. The lecturer stated that he had, by means of the 
great machine employed by the Electric Telegraph Company, proved 
the truthfulness of the view which he had put forth sixteen years ago 
(Experimental Rescarcl~es, 1318, &c.), respecting the unusually depen- 
dent nature of induction, conduction, and insulation. He had been en- 
abled to experiment with 100 miles of wire. When the wire in the air 
was experimented upon, not the slightest sign of any of certain effects 

* From the London Practical Mechanic's Journal, March, 1854. 


